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aE*fi^#LT***4t«twE«SttS««o|ftUl»i 

[If *B4] Mffi&fflSBtfMigj&s. «-l 0 m m 

[0 0 0 1] 

[0 0 0 2] tftttftCtt* 0*J;ttf> 5)»f#«»i:K§fC 
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[0 0 0 3] 

/F#«*f£&&9?£t-*-'^* 3 v^T^Sx^. B/F 

^pTtg-C. affiffi-SA^-ev^ 0 L^U** s b. *R/S 

[0 0 0 51 ^tUcfcTU *ft*1««fls1"**:»*^ « 
#|R/£&U >?m*Z<D7* 

[00 06] :^J:^iii^J^<t^^^ * 
{g-*3fc*£*t«i-5w tick *&&f£o#W*t*fe 
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[0007] L^t,, a^-eii, &^mm& zrjmmm. 
?»c/io-c#fc. mm. ft«m*-^*««aEH[ i *flc-f 

[0 0 0 8] i©J:5ttl8]Hjfc«:**1-«*:*K* *S5 
E#b»i*jet*tffcfi*» % «ttWB 20 

LX^fflSl5-e^ai-^MED I A (Mediator Diffusion 
-controlled Immunoassay ) )£<h P^tiixS'l^^-Q^flr 
;fr8:%IJB58U &KriT,£tI5SLfc (Hi¥5-2 6 4 
5 5 2 ^$B. KW4tff^^^^ 0 525 723 A2 ^# 
m) „ C©*«fetcJ:tttf. *SJ£i8J©l&*S&fEfc LCfli 

[0 0 0 9] 

L J: 0 k-rzizm] *3SWtt«IE«*ft« 
©IHHjSi Sr»*-T 5 fc * KfiK * tttz fc c75 T* fo t> , 8fSJS 

[0 0 10] 



iB»ft?g *t*t*«. f <o »* mm s kjcs c fc «r %m 

Sr. ttEBM^filcAttSOTKittftSB^nsttitt^ 
[ooii] *389!ro#gS£3-#*N£fili, fifre*891 

*t L T Mft SGtB KEB $ *t * «IS<0 ft tb Si5 £ * fl-f 5 
iiSr»»4:-r*»»»-&»«r«BS:lt«-r5. *fc, 
«rE*«M©«HMS*»«faEBH*5V x T, fiuIE«ifc<o& 

SK*f^t\ iutE^ffilfBrofiB* 5 , sSifcfrisuc i o m 

[0 0 12] KT, *»Wo»JMS*»«f***sJ:WK 
BK-o^TPMffllcSiiJS-r-5. liC*lc v *W*B««f ) ©JB 
Btrttn-fS. 

[0 0 13] ^«T*T«ifet«:. *38M©*«6feJ:'oqiB 

SteJ€ttSLM (CEA) . CA125, CA19-9? 

z m) „ 7^ U^^/«ci:-0#aseif ; h7i?t 
-/v- (Ez ) , (E3), t h^^fttija 

fiJSc*/w^->-. (h CG) . nm&tfLK^l/ (LH) , 
fchS&S7^h^> (hPL) ftf<D=§-Stf;/i^v ; 
HBsfif, HBsfitffs HBefcilS, HBeM H 
Bc*t^ HCV^ft, H I V^[ft:/£if<D«-a>7-</^ 

*;J:tFCttfc#^^<c I g E6t^ ; E«f 

Hot* y ^ ^ KE?"Jc0^gE^25S^$H5o 



[0014] ftvrtt^mmmztn, fcei-swMS-fr 

ftfo*bS»-frK:, aEi-5flr#»K**ffO«**»i: 

ft if fc#SW3BBH*"Cfc*« Sy<O0»£L-C. 
j&sffittft^tf)*^^ 4MMS«>fe9t£ lto»*«W^ 

[ooi5] «ttK»£Wu »«f*t««r^*^^^^ 

mztizfctiw^ tx$>z> 0 ^ftwi-rt, ifo 

£*u RSu ?LSiftif^e>^»»«* 20 

fn*:^ I < . &£*£t#£. *tom?fiF 

[0 0 16] «r*tt**Ki:Wt, »ffttt*«Ofc«tt 

if h ©«K fctt#*^* 4: ft 

[0 0 17] tt, 4»JU»*»tt 

5ft»*tt^*»4:U"CI4. if^v-e^4W«r*n^ 

tw^sns. ft*s. fttcttM-rsflr* 

[0 0 18] {f#«B3S£#£te, ftVin&VotWL'&ls 



4$BB¥8-7 5 7 4 8 



/&-rs 0 0*9. fci*. 
9tt*^-rzmw, i-ftto-6>««»*«*»«^*>*« 

[0 0 19] (MUtettirJ: Lti<»»ifc 

[0 0 2 0] «*««fcW:. WWJt#Oll*t5 

[0 0 2 l] {f^Kco^^^il^i-5^K<ti^, 
jMMHK^TB:. «* 

[0022] W-S-ojS^BB^-rsWRfctt, <H 

[0023] ft-*^ L-ci*. S^b^WictfiOW^ftS 
»3t**«-CtftB^r«Bft*3t. 5B***W-X?» 

soprtfiftss*. a««**5J:tfft*tf-en-iiiiprtBftaft 
^Wftais-cfc^o 

[0 0 24] a±RB L 

flc. «»*K^**^B8*i"S*K^ ftbWc«»ro« 
[0 0 2 5] aJSttts K»#A«a5^b»A*tLfc«tt 



(5) 



&ffl¥-8- 7 5 7 4 8 



JSKSriffl? (#Yf7U) fcSVMitfev^ 
[0 0 2 6] Will sSSI^W^i-SSfflWfoSV^ti^-TL 

[0 0 2 7] ^UJSCirH Sli*Lfcft*«Jft* s J6-r6« 

m, Sterna*, im®, ttftft£«>K*H*& R& 
(fin) gf§Siffite©<g;T, ik©^ 

[0 0 2 8] »JR»tt. K*tt*m-C«**lX» «KK 
JSC, flT-»«K03»dfeHM-^i-5*K«!s«:««N-5aMt 

ti. nitA$jifcit««s:«§iufiM#-rs«*it>rafc-r. 

[0 0 2 9] «±«Dj:5C3tS££*t*:*8SS$rJBV\ 

W¥5- 2 6 4 5 5 2 -§-4*18, K#l1#fF2tBB4*« 0 5 
25 723 A2 -§-fC «t 9 ttttfCMa* Six*. ^oT. Pl^ffi 

icBB*sn-5is«H:, -t^x^%m\z.mm ^itg-cfc-5 0 

[0 0 3 0] *»WO»Jia^ff*|6lJ, B 1 



•5. El 1 Id^SJxsedKltsV^ ^W*!*^**^©^ 

i 2 »£L&«»*>§ti 2*s % ^jve^it 

msec ^*5v^Tttaa-r-5o 

[0031] ID 1 (CiSV^-Ctt 1 owdfifeS 

20 ►> „ «*4fe» 1 2 ro^tasr fcSft^WS&dfefls: 10A> 

[0032] mKSMzB-rsa*. m^®>m.3t±# 

so oro^*co»v^#mSl5clc?ijaufc<f-i-ifeK 
1 2as3g-r5f§-§-©jS^i LtitBt5wi*s-C#2. 0 

[0 0 3 3] mritw i 5 4»Ai@-§-SJe t ta. »«f # 

40 (DflMHMTJSitt 1 0©^S6tcJ:o-C5l^$tt, *»o, 
v^T«S0^^^«-^H «K («*M*4#10) t 
©»«fS***i: i©*>4< i t> locoes 
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(6) 
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tf. ^#jO£9Kfglt£fi5£&ci £>£T/!g2$iffiS&c 
EJ6 (■■) aflW^dW****!^ KfWK 

[0034] *38W#e>tt. ±EX*«E;S:S:*ttiu % 

5-264552 ^4*«L ftWIfrff^W^* 0 
525723 A2 o -^tfUfrgsttu MEDIA (M 

ediator Di f fusion- control led Immunoassay ) 

[0 0 3 5] r.oj:9*WHjfi*rW*i"Sfe«>*-. 
W#b3ft«««IM*tKfafc«S*. ME 

D I A (Mediator Dif fusion -control led Immunoassay 
HI) »*ffitto«T*4fO»«f»-ffi 

i<^x\,^¥:mcD^mm\c£zm^^<o&w*'i-£ < xz 

[0 0 3 6] -T*^, ♦SSWttfiJLT^ttflfttSffl^fe 

g^tlfc«ma^c4ov^Tffay^tt5^f^•^■i. hums** 



rit»*r«/h^i" 5BB«S;Sr Ami" ^ £ * «fc 9 i-ft 

-r 5 ffi * * it $j u x v * & 1 v > 5 & x± < m c it * 
*« -8-5S««# u t mm ** 5 r. t \z ft 5 . 

20 [00 3 7] #^W«|5tfflrai*n5«-^tt. #*T*l*ft 
J:5ft*»5t (rt»BB«*) trflsrt-C*. w<ort»H« 

[0 0 3 8] ISIS^^ttiSR^atft^lfii^ficSoX v^*: 
50 < tt«*©*UJ»*«KbO«**Ift^#UT«fl!r*W 
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ICIO^ mitll-Lt^ iOSSKIilOOy m&.± 
if ^mW l 2 rofeffi&f!) (itffc) K#jt£*K *>o1f$c 

[0 0 3 9] *3BWO»JUe-S-»«r*»«:» ttHtt-fi-K 

KbrtwM«ifM#l 0©#*i£&-ft£-&, rco 
»*ro*{k*, «ttKtt©*tt»;*iSite*fc54fc«tee« 

[0 04 0) **9!*»©#«#*4fcfcSrr 54*JMS-S- 

tt*<&«»*Kfc**{fcL TIT 5 5. ^<??4§ 

»tmmn («*.tf«**jti 2^^^$-&5R^tcn 
^■rsa^t) toi^Mw^. foible 

1 0*r«-frUT43#, rtitrttBblc 
SSi-r tie J: fcivtt:, »SBbO±sS^(C#?£-r^ 
l 0**tr*«»fc*iV*-C«**K38£ 

4feJ() «*ftf»4#iot>©a»8» (#H8S 

tt*t»f ro»«»«**a«*vMaif. l 
oiiSSBbrto^OT^WK^a^iH"*. 

®bO'M< £ fc— »C^*{t-r *ttfJ:v\ »«r»* 
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[00 4 2] B~H\ t H8»»c 

7'A»c»i-s«:**'F*fl:ur*5* s mm^^©S2 

©»»*-S-*St-C*> 5=- f h — zfB icttir Sttf* t mm 

10 &t>**Z)t>m j %-V3m&±#l 0S:jS-&LT*S#, wixS: 
cSBbtczig-rr t<ci;!J, JfcB b ©±SfE*£fc. 

o t«tt>WitjS*Lfc«, iSftBbfcSc 
f^ttJ;^ .tv\ i-fcfc 

tt £\ m^VoWft&i* 1 o »«B brtwi 9 ±SHWHc# 

»w*r^* 5 st^w^-&. stBb 

20 LT*J#, tt (tt*> tt*i««»J 
[004 3] JgHli, 

Sr'Fi&fl: LTfr 5 ffi!Sb<0'> 

*%'FttWbbr*i#» (ffifMf*iotLTit 
*> -5 £ H3 fc 5 v Mi* i: tHI$ 

iftlOijg^LTjst^ r*L«riKB b tizi. 

OlijiicBF ,; 3(OJ;t)T5fD(PJll-^^^i»ii--5„ * 

[0 0 4 4] tCiSt, ±ERn-CMc; oftBbW 
t t>-»ttn:fl:*>SV^B:tnJI|[*^*{lsS*. 

0^«f*r«fe*«SBblC 
Bbrt-C©^#«:as^tS**riH:nriB-e*>9» toi 
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[0045] m*-\i> ftVrtt&mimtvo mz-&mm 
&wtm^voWft±i*i o tpm&ftt, y v -corner 

ftt^XlcjKttijElcSRtS: ^tc^oT. w£>a 

KU5 5«*(Mt»4#i one. ftmtt&m<omteik\z 

fc t> * o T«M b rt -c»«f »»**^jcE C fc^ffi Sri" 5 
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fett) (v^^>5^rtMa:^SlSt) £*OTL 
[00 4 7] «wr\ *5»M**tcj3ttSflr*oj8**c: 

[0 04 8] 
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[0 0 5 0] Silt *£W:frifeK43tt*«*<oS£ 
ASitt4 6«^ov^-ciftWUfct>o"e*>5. 

[0051] ©-cfcSds. r.*ttt*UJ»cd««fli 



50 



4tH*t5Ml 4 (p-7;/7x/- 
+4 0 0mV (vs. Ag/AgCl) JdS^KS S 

[0052] &i-©"Cfc*a s * w^fc. »UJfflca*«ffi 



(11) 
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<D&rtm\*<Ofzft<oM**T4=—?t:ffi^X\t*Z>o IrI 
brt(D{t#Mt*£# 

^©fitfttl 2d5flt*^ J:oT+ 4 0 OmV (vs. 
Ag/AgCl) K*ttK&£ft£*tt*Bci (IS) 

[0 0 5 3] ®<D4§-&tt\ attebrt^m#«K38 

12«iiaot-15 0mV (vs. Ag/AgC 
1) ^«fit»3£Sixfe«|fflSSci (Sffi) fc£VM*c2 

^T^^-^MMtK HP*tcSK*»Ei:V>5«# (m 

7x- Ix^i^T^^ (PPD) . N, N-v?^^/^-p 
-7xnl/>^7 ^ V (DM P D) \ N, N, N ' , N 
'-7f7^f/V-p-7x-l/V^7^ (TMP 
D) x N, N, N " , N ' —7* h 7 ^L^f-jU— p-7x = 
uyy/ ^ > (TEPD) , N, N, N', N ' —7" h 

(TCPD) . N, N, N * , N'-fF7^- (2 
'-t Ko^f/V) -p-7x^l/yy7;> (T 

HEPD) , N, N, N " , N'-rh7^- (2 
' , 3 ' —itt Kn^rV/n tVU) - p — :7 ^- i/y ^ 

TS> (TDHPD) ff^KltTDH 
PD, TCPD, THEPDT'fc^o 
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z±\fzizv>{c^ m^J'Tj^-fte 

ffl»c«J:V/4fctt«macifi«lc#ffiS-frT*5»tf 

KlK-rst, («HWIs**) l 2*sflyfc*ix 

6 e wOMfell 2^-l5 0mV (vs. Ag/A 
20 g C 1 ) *c«fflr»3feSttfcttUJfflci (/<-t^r^/- 

fo^vNi^cz tcpj^-re^. «rjM^;*— * 

[0 0 5 5] ©IS, ftUJfflcdS** 

*) ^^^^it5 e Sot, Br£«ntti1l& 

[0 0 5 6] ©tt % ^ffiSB c dWSR **->^— 
*L*v^-C, «»©»4lcH*t5»*ft«ffit5. 

^os^it ttKbrt0tt*Mrff£ft if* 

««p*tt**K) i0i«*M©»4lcWt8M 

so taasci (/<-t^rv'^- tf^iMbswa:) fe^v^^a 



(12) 
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[0 0 5 7] ±EO©-®tC43V^T, 

«*) assess* s^-ct J: LJ>> 
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«•) <^ ^»*^SR («TE*l 

[0 0 5 9] 

[^3] 

2 



y — if 
3 u^x-r a— ;u^-^->^— tf 

A— A-**>- tf 

A7^h-^ft ]*uy*— tf ^ 

a-rtZPhi/f— tf 
V-JSvP Yi*¥— tf 

7^^7^^WA^-fe 



Oa 



. H* 0* 

r 



Oz 

Oz 

Oa 
Oa 

Oa 

£*0t5tt G15cS) 

p-7U7^-« v %1 

p-7>;7^7^X7x^h 
t'X-p-r^7^7t7,7^ 
ILfei§> NAD . 

NAD 
fij? h—X. NAD 
3-fc F o*£«M. N AD 

>v,i -» O _ t! M A HO 

^5^88-6-0^ NADP 
77^7-X 

^x7^^y-A,t^utrvK. ADP 



Ha Oa 
Hz Oa 
Hz Oa 
Hz Oz 
Hz Oz 
Hz Oz 
Hz Oz 

P -7^7x;-;i/ 

p-7^7i^ 

NADH 

NADH 

NADH 

NADH 

NADPH 

NADPH 

ATP 



[00 6 0] * 2 (C^ tfclfi^i^ BfTlB* i * <^(D*s 

f 12^p -7^ / 7x/-;K /^>f KP^y >\ P — 

[0 0 6 1] fulS^ l <f><£>(D<7>i§^cte. *2f 

(Olfi:Lt, Oz <Dti*t> k> tc, ft^x-f^— ^ £ U 

[0062] i^^f^x-^^iiii ttd, 



30 



40 



[0 0 6 3] T«3K:ft*«*:*rr»^ «6WT*ttw 
tfcoS^^d:, ^2^07K*W-^-f*> -T* 

[0 0 6 4] 
[^4] 
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m 3 



1. 1 '-t'^tKa^WxP-ty (BHMF) 
Ru (bpy) i 

O s (b p y) » 

F e (bp y) » 

F e (phen) » 

Ru (bpy) i (im) > 

Mo (CN) . 

K, Fe (Phen) (CN) . 

Co (phen) i Ch 

K, Fe (CN) . tLtiteK* Fe (CN) i 

p J > 

P-7x-U>v?7 ^ > (PPD) 

N. N-^f^-p-^i^V^^i > (DMPD) 

N. N. N " , N*-f h7^f^-p-7i-l/V5?7;y (TMPD) 

N, N. N " . N * — r h^Ji^V-p-^x — l/>i?7? ^ (TEPD) 

N, N r N~. N'-fh7^-*^^^ 

-p-7i^U>^7 ; > (TCPD) 
N P N r N " , N " -f (2 - - 1 Kn**/^>U) 

-p-^i^l/>v7; > (THEPD) 
N. N, N ' , N ' -r^^X- (2 \ 3 '-2>fc Kp + S^oI?*) 

-p-7x«l/^7;> (TDHPD) 

7xtyyy f^7x-F (pms) 
5-tFa*s/-i. 4-t7f^;> 

2, -7;;-6, 7-7tKa-4-^f'JK> 
2-7^-1, 4 b*rJ > 
7Vb5*;>-2-t^7i-F 

ywtoyy (mv* + ) 
^v^t'tpyv (bv* + ) 



[0065] mmm 1 *p<d®*®<om<d «t 5 fc, -SB 

# ft T £ *l 5 ig^tf) — St B <OSi£ ^fH^-lT £ 
[0 0 6 6] SulE^ 1 H»*>®fcHt. c 

[0 0 6 7] — aBOR«-C»4S*tSflr#«l 

^^->^— *<£if^^— ^^->^— -^S:H3£ 
ffcLfc»*«ffi( J. E. Frew et al, J. Electoanal. C 
hem.. Vol. 201, 1 - 10, 1986 ; R.M. Paddock & E. 
F. Bowden. J. Electroanal. Chem. , Vol. 260, 487 -4 
94, 1989 ; Ulla V/ollenberger et al, Analytical Let 
ters. Vol.23, 1795 -1808. 1990 t U l£ 

/c. {Sill fl^f 12^NAD + $>5V^HNADH so 



I *B5£ffcLfc»*«ffi( K. Miki et al, Analytical 
Sciences, Vol. 5, 269 - 274, 1989 &£f#H8) 

[0 0 6 8] ^ffigPc ^r^c7)J: 5 4**tatt5»^ 

[0069] ft*>. mmm,fcizmiskoi><ob it, 

^f&mHt-OV^Tte. r R. W. Murray, Chemically Mod 
ified Electrode, Electroanalyt ical Chemistry, Volu 
me 13, 191 - 368, Marcel Dekker, Inc., New York, 1 
984 _U f K. Nakamura, M. Aizawa & 0. Miyawaki . Ele 
ctroenzymology Coenzyme Regeneration, Springer - V 
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erlag, Berlin, 1988.U T V. J. Razumas, J. J. Jasai 
tis & J. J. Kulys, Bioelectrochemistry and Bioener 
getics. Volume 12, 297 - 322, 1984 J 3jKE*S*t 

[0 0 7 0] HuESc 1 *P<O®<D#&<O£0 t-> ft 

[0 0 7 1 ] ffilx.tf«-9-36 5 **T?*> 9 . 12^ io 

[0 0 7 2] «#^563t"C&5»^tw». ft^i 

—BkBoKJK^IB^-rsWt tt> NAD 20 
(P) H: FMNt^'>K^^^^J:t>l*/^ 

^ u ^7 — -fc* > F A/f NT J: TK^ ^7T 

[0 0 7 3] -<D£?temiC}5\,^X^ ^ttS&ci JS^O 5 

cz H\ v^ttfe-aa^K/Ct-H^-t*^*R^5*>^ 

[0 0 7 4] fc*5 % 30 
7^ y y(;;vi/7x7- tf^flUES-tffrtf, 51* (ft 

^U5o r.COiJr^. t£ffi£Kci *3.fctfc2 It, 

[0 0 7 5] $ & fc. WE* l *>o®o t 5 
^gl 2©3BB«cjs6U. ras<ogJS[cil^t^«iS 



#i¥8- 7 5 7 4 8 
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8L o-v?T— 2, 2' -7^^" (3-* 
f ;^yXf 7 / y V - 6 >K) v^T^^^^ 
A*£ (ABTS) . 3 2 ^/f7^yv 

t K7/^ (MB T H) ^ 3 - (^^r-;y) 

#8£ (DM A B) (Df&'&Vo, o-M)^'A 3, 3' - 
^T^y-O-v^^ (DAB) . 1, 2-T7^~V^ 
7;y % 3, 3' , 5, 5' h 9 * ^/W<>'^v ? >' 

[0 0 7 6] 2 ^NADH^ln^ 

[0 0 7 7] «_h. *»«*ftt*5*t5fl*^«**« 

[0 0 7 8] ttSfi©J:5^ «B©**t*»»r** 

[0 0 7 9] Kft* ASK a ft, «ffiK»«:«EK b *>3f« 
«»*A»att:. iiflrttaEBb^jgttUfciKtt»t»*A 

Xh^\ KWIAftaiJWbiolBfc, 
tt«EKbOJ:8iE*l-flr#*IHS*ft:i 0. flMMMt^R 

[00 8 0] acKbiL »HS|-*A95a OT5fi*-ii«*U 

(c. S»«lcatKbSr«Eix^r^^a*UV\ ^Ofc 

* ^ UK »J* if ©f+UDtt * 
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[0 0 8 1] Stggbll, gi|^lJ#7Lt±tefrfe5VM4y^ 

[0 0 8 2] J: UAffctfjKrt:, #7LttS»t tte, -t? 

>\ #y7?!)/u7$KfW]*^ix5. itulE 

>Wt1-hVV^ T^t'T^A, f^h7>, 

#-tf-f>\ =>7 — y>\ ^f-;vt;i/o-^ (M 
C) N m^/Hr/m—;* (EC) , t Kndrv^^vw-fe 
/Un— X (HEC) , ^Wtf-C^p* f^t/UB- (C 
MC) x *y tfn— /UT/U=2— ,v (.■$./<— IV) , tKDT 

^ y^g^h y ^A^^e^-e^s. aox-c. «teh 
fWWifCli, f**^>?v«!t©#7Ltttt^, ^y 

[0 0 8 3] SfE&bWu iulEbfcJ: 9 &Mf&&BLfc 
Tf, r.<og|S#w«fiS;*s, &fflgj|ltc*#/.e^5«r-£;t 

aa/jftttt«r*-rJ:5Ki*J*i-*wi:*«a*Uv\ i-* 

fc*>. -tcowSs - ^T-y--r xfcswMt 

[0 0 8 4] a»bSr«»»«ift*SJ:tWK*»6> 
StSSbW&aigBci fc'iVc! V^tttac^TKTf-W 

[0 08 5] flEB b lc»«r«*»tcj*-r 



28 

(c:#?t^-y:fe5v>«^gf(l:bTt> iv^s, St8Sb<D— g|J 

[0 0 8 6] &*5, ^BbK^^W-fchr 

5 v*tt:R#K: i o f ^(fc £ 

[00 8 7] #3£W<£>^a<D5itSg b <O^K>»S^(S]i7> 

t<ttWt»t#©»*o«k4 t ?ii-e4< 45. «o 
20 [0088] titusis c i4, a«bfc«**K*«jir5« 

rt8BT?roa«-e, t>b<Wu ft ^WttKK^Cfc 
<9Fii/j;^*BS«>w-»»-e. flr ^ro^nog*^tfS!i-e% 5 

tt, b rtt?ro^S%4» l o ©ffifi»*©»fc 

man. Pi«tcsitKbF*3-e©{f-§-fe)S%*ft:i o^fics 

iv^b. fc-5VMi. «E8S brt "Croft 0<O 

[0 0 8 9] fcfcb, aisro^fflSpaiffiKbrt-crod-g- 
*K»4#«offi«»*«?»bf-»bT^<ra<»-c, 

*»»Hl»Ki±5**W©»W^riEicb4v^ «§oT, 
*3§9!(C&^Trt:. SEBbO*jie*-fil»c»b-Cjl*«(t 

40 J: 58E»Mu 

[00 9 0] &mS&K*3ttS&ffl#&ia4#»cf8J£li& 

aasc^^-r-5(t#) icjccdt, =§-305^©^©*^^ 

5. **ft*«(t*-C*<xli, ttffltti: bT# 
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[0 0 9 1] HtB**©#I«ittll, Ag 

io-caiirc**. 10 
[oo92] ^ffia c *wMnMk -rtu*. mssiS^ 

[0 0 9 3] SSJfc. fife«-C*>5»*W:. 

fifeK*SK£*ft*ft < k h i mm^nfttk^m 

[0 0 9 4] tfcffifflc***3t. 
Kim &;hJt ^og^tc, m-^o^ 

[0 0 9 5] E12(C. rtoj;5**5BW^«F*»^*T 
2. Bl^§P54. l2^gS5 6, 3Eatt&5 8. 

gftss c^mj^;*) 6 2, K^SP6 4. sscfctrrffiss 40 

[0 0 9 6] (D^WO^gtCioV^T^. ±%KZ>/<— 5 0 
R^ftSAP5 0a) . 7^/^-52, Slti 
«2*a»5 6*5J:t/3t5i»tt-5 8^J:oTK 

g35 5 4. ^2^g§P5 6*5J:t>*ail^$t5 8 IS, 



ft*^, *5SMtC*5V^"C«C. M#AP 5 0a O^f-C^ 
[0 0 9 7] ±8B#a*— 5 0it fifjxEO#«<D*f3|S|-^i 

At5fc^^»AP 5 0a awsns. 

[0 0 9 8] -74>V?— 5 2tt, M»fc:'&*i'L£«l5£K- 
[0 0 9 9] *1<&«»5 4^3J:tJ ? »2-&aa$5 6(1. 

fc<a*fc«$K ffBB^ft**>*ttW»<& 
1 5 4 ^fg 2 5 6 S:ffitt»3|e|-^iiia"r 6 r 

«©J:5t»i«»54 ^JB2*««5 6 irlC^tfi* 
K, ^ga£r lot LT'bctV^cDiSt^^Ayr^^o 
[oioo] i^J:54*i*8»54^*2$ 

as 5 6 <D±m*'bto#iznfc&&T& 7 f :ii i&te 5 

6a»fiSS^o 6 a 

T*^5o ^-/W9 5 6 a W^TO^^OTM^ftl-^ 

[0 10 1] fti5 N ;«89§<a##fas« (^*r*-ffi) t-*5 
VN-riS, JBi*a«B5 5 4 J ?»*2-S«»5 6*tti&aBfl i 
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VM*t£KffcN-*An 5 0a a>fc£A1-5*o;frffi-?RJES 

[ 0 10 2] igilSlttt 5811 fg 2 5 6 L 

fcKfl.««r««tt6 0<^Sii?L6 8 £-tt"C$5;S§ 6 

Mlw^Ct, ^iE-T5tt<ia5 6 0<DKii?L6 8 IC 

[0 10 3] m^S5 6 OH .#3801<O«fifcK*<D— o-e 

<&3£«fcl*5V^TH tS»6 0lt PET (Ttf^^V 
;vir f i/- K) «o*fe»ttS« 6 l o±ilc#ii 

[0 1 0 4] El 4 (a) tC®@SP6 OOlII:, El 4 

(b) tcm&a$6 ooT®5r> -tat-tfix^-t-o H*fllO 

m@a56 0O_t®(cH (#JSS) 7 0*5* 

-e* 3 it 5 J: 5lc>6»Jl7 4****SixTV>s. — 

flFffl«7 6 43 J: 7 6 a d«»dtS*t. £ 

j&i«uh*7 6^-w^tt^ii^S7 6 £ 

9 W^Witt^$2^g7 8*5J:V*0*^-7 8 

8^5J:D ^ Pi#^DraRt^^l^v^T. £M6^£ft£± 5 Kilfe 
ii^Jg 7 4^j*£*lT^5 0 -T*to*>. H««^*3V^-C 
H JBlff»«7 63»BlOJSl*ffl«ci fc. £2fls 
fflffi7 8^S2«ffifflcz ICfg^lT^o Sfelt 

tti«6ii:it #«7 0*J:tf!l!lffiffl*7 6cort«0 

[0 10 5] Wi**>J:3te. Ktt*t»ttJta?L6 8fc6 
VMi&^IO^CTRilTLe 8(d}f A$tUfc3giiSP*t5 8 

7 6*5£tfffS2flsJB«7 8lt ifctttW^ttix*^* 

[0 10 6] lfEJ§&7 6*5cfct/Jg2fE 

ft7 0lt f!S«> i/MMSitM^ti^o * 
fc. l«2 8it pet. #y*fiffctr~/K #»>rs 



[0 10 7] #*5. 0*«<a3£«tC*5^-C, S-f^fflffi. 

*MS (#RBffi) :fcJ:tfilfe*Jltt:. ^y-v^P 

10 [010 8] *36WU1*5^-C\ Il«7 6. m2ft 
mm7 8*o»ttr3:H»«^«ttfclH*H:Stu-r. 

totEf t><D-?fc*Ul Wilis B 5 1c:* Six 

£i\> £<bl£, El^Wc^TIl 
»K^ifrffcSM8 6 2— ^A^Sr^'C^ rtitffltfn 
20 H-e^tHSr^oTV^^. Cixja^Mcfe. Bis 05b 

[0109] Mfi^MR^MilER 6 2 H *3B9i<D 
1*> Will »«»**43J:oW*lfcK*a*i:«F»tt 

30 5 e *»**««^J(Mt**6 2lc»j«Sixfcflr»*« 

&±#<Of& lf£fflffi7 6*5J:t«R2ffffl«7 8^b^S 
b <hl^«fcLT^^^ Will ^>^u^^O^?L 

[01 10] ©ltZlfR 6 4 H Suizg^ J: 9 ic 
40 ^F^bfltB 6 2 Srilig Lfc**JoK»*KJRf 5 fco 

^s *K*tt*5^--eJB5fifc*ix4 0 ^fcs ^35 6 4 

[0 111] H*«<&*«K*5V*Ttt. »*LV^tt«i: 
LTKiR«FP6 4 0±S*^a»^7kd5iii§T^lHB*^- 
4 a ^Tf^^ft^o mJijE^i/— ^§15 5 6 a <h (r) 

i^-/uSP6 4 a *tt5wiicj; fe v il:*'l^"X:fo 



(18) 
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S«G>*«fc*5V*Ttt, **<0*«7 6*3j:tf7 8#. 

<T>—-}51 6*^—/^ 6 4 a Oll3JKrttCfa!tt, ffi*"7 8 
A^«6 4 a (Drt3O36^fl0»cBa«mtfi-^« 

S^ir^-CS^o ft*** 6 4 a fu i£ 

A-S&5 6 a £[^«tC?f£/&£;*xSo 

[0112] H^Wo^«f3S«ttN rftfe El 
LT, ±»^^<- 5 0 iT»« 6 6 *B 9 

[0 113] ^©J;9*»«f!KWw*5V^T«t, «ftfctf>J: 

9tC x «3H-«-b»^^— 5 0K^*£frSf*»«An 5 
0 a J^JtASitSo t»*AP5 0ai9^Snfc 

[0 114] B2^g$P5 6*iliSLfc»fi-fix ^MSfr 

I i = f i (c, z) 
I z = f 2 (C. Z) 



34 

»(fcJt3ft**tlk^J:oT»if¥»S7 6. *>5VMi»2fP 
JB«7 8KSIiiU WflUB*K*5V*-C. <f#«S%*# 
©4WMS«<«TWfld« 6 2rt<DfWl*^MMri$l*> 

10 [0 115] IHtfflS7 6-**2flUa* 7 8*>fctf>ffl 

20 

30 [0117] «»*o#«*J-«W*Src. 

^^jf^gtc^-r^^^o^^fi^z. 



Z = gi 

Z = g2 



(II 

(12 



c) 
c) 



CD-IS 



In = f n (c, z) 

gl ( I 1 , O - g2 ( I 2 , C) 
hi (11 , I 2 . C) =0 

[0118] r<D©5fctt. «£«*Si*ii fcitWB* 

C = k l ( I i . I 2 ) 
Sot, 'Pt£< t fc 2ootfcW«^tHBtt*^fe* 

[0 119] fcfcU 2o<fc&fflSM£±oTfctti£*L* 50 



Z = gn (In , C) (D-nA 

= 0 



I i = f (c, z) 

I 2 = f (C, Z) 
/. I 1 = I 2 

[0 12 0] *»^05WJMS*»»*»^*''^^ 
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uigBiii±/45fggs^*r u x ±ffi,m<r>m& k#> z> z. t 

ft^kfcSVMiW&iigflS 1 0 nin£l±.M*vti&m^mm 

[0121] *%w<D&mi&&ftm*m&iiV¥fW&'& 
[0122] i . &p t *(v*mmw^np t %fmz£z>3¥ 

II. #UtSMs£ 

III. ©KM^© ?£t£ ^fcSg 

[0 12 3] cft^roffai. ftffi*mVot(D¥rm&-£ 

6*)lc^#■r■5"5IHg^±co^>5Eg^^*^^-cv^5^ > 



36 

. [0 12 4] -Tteiih. ±iaro&5££fflV^cffci3fl-r-W\ 

— zak 1 <Dt«ipi-*cDf«^f ovmwg*? 

tm#t±K:.fc£2mj|lftB^ Ilrc>##r^i£, fc£VSi 
Iliro^^^ffi^roV^^S^-t LTt>|5]C 

*^^^f^t±i^T*fi. HI 2 7K10iJ^£;ix5 

±51;, m^mwmzifc mmmmtti?) icx^xm^ 

m%. (Mr**? -i^-t>t£¥) &38££-ti\ HdfcL^f 

20 ffi#i"5„ 

[0125] rrt% 028 »cSI-a-Mw^^SJt&-e 

2o(D^W^g:^ < tormlB5<^{t-§-^tti^tf 5 ti"-5„ 
L T»* * tvfcff %*to'gM£.te<r>5iM * ft 80 L T v ^ 

[0126] 2otDgiai^mroif^ffi^ii 

^m^m^mmmszom^-im^^iix^^, 
z. ti ib com^mmmm #m \zk lt ^-x. 5 
(a. 0 3i K^-r j; p izmwft&wt itm#>&wiz*m 
xzztK -%cmcnm%-<D&w&mt£.i~xi,^„ vt^ 

X, Jjonft&WvffiiEZZitzZgftt it, rro^x* 

^^^^y^^^mjEtznx-n^m^m^^^n 
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[0 12 7] ot^ *55Mo»W*ftfcJ:tttf. 

t cHii^an^^nii^-^-Tfe-pr-r^^tP -r ^ ^7 — >5r £^^r 

e»/ WJ /vl_ jtJL. J*^ • - I J •-»— I - * •» • — » ■• - - — - . 

WRittltS: ^ 5 r t ic ioT»4-C# 5^5)n *Ei" 

u ^o^aosttsasseKSsiBz^fiF&T-c^wsrw 

MH@ Z <7Xf£P£ J: t) MFC (cHftH«& LT*gn?# > 
[0 12 8] *S/Sfl*^»>ttftf^ 
ffliiffl5£as^ffi^fc9 4*s&> K&frL ##f*fE±{5I 

[0 12 9] «fttf)#ltBlNa>{S 

5. #*r*t**. 4***S*tt«. ffi* 



G>BI*f ttttofcSfr*. La>L4tf 5 £>> r.ft?>*>**fc 
t 19 HIS f 11*45 0>-C* -toHSgftSrSafttSr 

£ii«#E»-cfc5o *w-t?, rt»B#aift5®at 

f^io^ftli, zjl*4 5a*#W»*«*^C& 

©■fliai: C i: <DBB# 5 r £ 

to, rta5H«*®**#5*rft-efc5 0 wtf>#&*i, 
10 ^ait-5^^£0il2^-i*izg$nTv^5o L^u4*«fe, - 

[0 13 0] feofc««4j«60:, iD]^b(D^«i: 

«*«-&*«* <**»&« 

20 * — P = u (Ii , I 2 ) 

C = v (P) 

[0131] is, z^BiS/Wfc 

#5li ^rl2 oP^-CfetL^v^ i 45^^'et>^ 
^T-#5 e -SWiai ftot5 4Ba»* s »*UV% 
rt^/^^^— P=Ii -a • 12 

30 rtffl5^7^— Q= (Ii -a) / (12 -b) 

4*5, ±aBa:i5ttfbfi3£»-e*>5o 
[0 1 3 2] ^-r5^^J3td*3V^T. ^<y^ifiL» 

09 3, 4 *5 it/ 5 (C^V ^T^f$^{C^: Lf^o ^tl, MM 

*^R^^fe5o 
[0 13 3] rta^7^~^--tl±IB^P^tt> # Q^0!l 

tcPS^^tL5t>^t?H4<, P^stVQSrlft^-fi'fc'ttfc 

Baft-eta^zojewsrft/Hb-e^So 

ali -cl» +e 

^ ^ — ^ R = 

b Ii -dl 2 +f 

(±lB^c4ov^T. a, b, c d, &£xff m^-rti 



40 



(21) 
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39 

z ti h tt-t ©— « tea «r 4 v n 0 »ttK»©at»* a k n 

So 

[0 13 4] wZ-C, flHg-&*Ii , 12 4:UT«8Mt 
^5C^5-e#5^ 9ljKffl3. 4, 5, 6, 7*5 

[0 13 5] fcb^C*Waa^«^'i»»«l«^iB^5iA/ 

b, c, d, e, f) ©-«*>SV^tti-^<T^«fK« 

al -d 1 



Ii = 



40 

10 6o 

[0 13 6] MSI^^ McB*<fcrt»H«ft 

ftSfcJBV^Zfcffi/HfcL-CV^o ^16W8fct5 

[0137] 7 ttjfrW*MM&**:si* f7^t-^ 

1 tjHHaJ^«#»S 1 1 MiB ias?^7--f sr^i 
(ft®) ©J: 5 ft S*tt 6. 

30 



[0138] *ass#e>» % **«7©»wa«»c*5VN 

«Sr«»£-fr5a*. blfcc I0 2oofffti:tt*#4 



a2 -d 2 



Ii = 



[0139] mmm 7 * 1 &m&(om 

&tmmc, ©ftlC^V^T. b 2t c 2ttt£flrC2>5 

a 2 t d 2 i tt4iliL»»lc»ff Z ©Hft 

-esbofc. *fc. *Ms«7^»*f3fi«-ett. bi = b2 



1+ (C/c 1) *bl 



-+d 1 



V>T. blicl tt*ft^*>5*«. alidli ll^Jk 
* 5>*fttt (ft®) ^l^t^o 



1+ (C/c 2) *b2 



-+d2 



©ft 



= b (Jt») *5Wcl = c2 = c (J£«fc) <!:^MT£ 
©ft<hft5o 
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(22) 



- 7 5 7 4 8 



41 



C=cXExp ( 



al - Ii 

In ( ) 

Ix -d 1 



42 



C=cXExp ( 



a 2 — I ! 



In (- 



I 2 ~d 2 



-> 



®5£ 



[0 14 0] *55W#bfi. 

d 1 £©m*cttH*H«a*«tfELT. «*tf d 1 = f i 
(a 1) a 2 £ d 2 £ 4>IH <b Hft 

BBfilAS#ftL-Cs PilXLtfd 2= f 2 (a 2) 

I^MiS^fitt, Mtlia2=g (al) £Sc 

d2*?B*L-c, ai=h (ii , iz ) fci^MS&S: 

a»ftj:3»^ K»lC«#t6*fta 1, dK a 2. d 
Z&lr^X&Ii biz bfrh^fro 5^^:^fftlT 

^a 1, d 1. a 2 S d 2Sr¥B*LX. Ii t 1 2 a>b 
c£3ftfc*;i£o^#Srt»B8«5£c=S (Ii , 
I 2 ) ^fT§5o -^ti^x.. r<z>rta5»K5ec = s 
(ii , 1 2 ) te. a^co^jfiLK^isJi-e^WIIW* 

[0141] ::-e, i ^i^Miz 

'>4<itbl = b2 > cl = c2tfc^ft: 
I*. rHbcofP ( I i + I 2 ) £>5VM2^ (I l - 
I 2 ) *>av^^ 5/^ftj»(OJ: 5ftS^#ft*SUcil^ 

£VMlPi;*-£fP ( I i + I 2 ) £>3VM-±i! ( I i - 
1 2 ) t ur<>JiE»WfcH«o«3ffidSRriB-t?*>5. X 
Jt09 7-ett. ii ti\ +i2 ^rffiv^rrtasn^^;^* 

[0 14 2] $bt-> HJS0!I8{C*5V^ 

i % du a 2. d 2^Jei^• ; ei^^^fe#te^^-r^v^ 

K dl, a 2 N d2^bt5:^^LTV^ e <h 
#SCa 1 s dl, a 2. d2lt **L«X. * 



S^a 2. 5>WS*«»»ft36 s +^iSV^^IB2»taffl^ 

20 mfc<0««^lffl^SrEU^:BI«[H«. «^Ltf d 1 

= {1 (al). d 2 = f 2 (a 2) . a 2 = g (a 

ftoJ:5 48*t?*aT*5. di=fl (al)tt. 
±fflJ*ii£»t>a5@^^S«|S3* s *>S- ££r^i-o d2 = 

f 2 (a 2) Ii, fS2*U»OS^«rft*IOTffiy«5fi 
a 2 = g (a 1) tt. »l«a950SttlC* 

as <£> S ttiC* ft j»o TflBRaElft t> iS i K ft & £> 6 
[0 14 3] ^jfiLK^Sraftail^i-tbtf. rtib^pm 

fcv^»ff«t, zo«o*ft5**^Kfi-4:»3e-*-«- 
40 ttcXoX, zo»»**««»w^J:5ftafliJtt«:» 

ftv\ -rft^>*>. rcoJ:5ft»W3S«^@*^rta^7 

«co»ft5K»-efctttf «J:V^r fc Mft£ 0 
[0 14 4] :^J:9^S^4^ «lx.tf. 
ft-5jfiiSt^a[|$tx5Z^HSr^iJDi-^^i:t-J:oT# 
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^. ^^S^fo5^^@^{bi6i^^^Oi{iL^^ 10 

^1f^J^-C#5^. -.-7 y y HUM J: 

t* v **** v ^ ft|*Xtt(K4feKS 

PSS^ix5^cOT*ii^<. rt^^^-^il^sC^*^ 20 
[0 14 5] ^Wl7fe5^^_hiBUfcl^^fi. $2^ 

<om:&£v+ft±2 < it, f^^a^^- ^6 4 

^»^s^c(c^-t-5m2^tbSPom^^ i 

2 i*. xt©-ei^<. ^^^(D^ii^-r^o 40 

1 2 = a 2 *® 

2^tB§!5^®. *5<£U\ dl = fl (al) . a2 = 

g (ai) <Dm$tmm&frb, ftn^j-fm&c^ 
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[0 14 6] 

[0 14 7] [«ttSH5<Df£St] * £ 0. 2 5mm« 

(4 00-CT, TVtitWttM) , 
* h (LS411N, r-9-t{kWtti!) ^i:t/^^ f 

(xb-ioig. mikito$,#M) *m^x*? 

fc 0 £1\ »8ttSfi 61i:45PET7^ 

« (#HBffi) 7 0. S^-7 0 a SrJgfifcU &V^. *fe^ 
tti/s?^ Hrfflv^fcJM 7 4 4»«tfc. S^tc. «■ 

lfl£JBffi7 6. «H-7 6 a. I2jtffii7 8 *5 J: tWJ- 

<lT^:b*>. bfflBiJtt^wfcoTV^fc 

5 0 mm. *I2 0mmCO1h-r XtC^OgFfb, £b 
tC. *f@7 0*5J:U 5 »lfPfflffi7 6<Z>tp<b&'<>'3 L >'? 
LTRii7L6 8 SrJ&fifcU 0 4 K^Sft* J: ? 
6 0 "C. If! 1 fE/Bffi 7 6 ^Jg 2 rtmm 7 8 , RiiJL 6 8 
«Oi^rX#»fr5«ffi»6 0^ 7®<Sf^MLfc e 
[0148] ^SH§I5^^5cliTfS^ <h *3 9 Xfe £ 0 * 
affile 6 0 a^btS9i6 0 f ^-e^^tffi (#B8 

< 6 0 a > 

Kil?L6 8 «lffIi76^S) :3 mm. I 1 
Mt7 6©*i: 5mm (r*t>*>. Ilflffl®7 6 
OlSlmm) . m lf^fflffi7 6 ^H2fFffi^7 8 ^ O 
fflBRrO. 5mm. ^2f^fflg7 : 8mm 

(1-ftfc>*>. S 2 ftmm I 8 l mm) 

< 6 0 b > 

Sil?L6 8 (SlfffflS76©rtg) :3 mm. |g 1 
ffffl*76^ft: 6 mm ^lf^ffi®76 
<0(gl. 5 mm), IUtiS7 6^2^ji7 8 
tOBR : 1mm, l2ffffig7 8 : 1 1mm 

(i-?it>*>. ^ 2 fpfflffi 7 8 <OtI 1 . 5 mm) 

< mggfl 6 0 c > 

Si?L6 8 (gl^i7 6©rtS) :3 mm. Jg 1 
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ftil7 6^@: 6mm (-T*fc>*>, ISlflffiffi7 6 
Oil. 5 mm). »ltt»t7 6tl2ffffll7 8 
^CORIBR : 1. 5mm. I2f^i7 8^g: 12 
mm (i" *2ffffl*7 80«l. 5mm) 
<f[^£&6 0 d> 

Hii?L6 8 (j|5HW8ffi7 6 0>rt&) :3mm. Si 
ftUBffi 7 6 (Dft& : 5 mm (f IB 1 fMlffi 7 6 

com 1 mm) . m 1 f^JBffi 76^$2 ffUBffi 7 8 t (O 
IHBK : 2 mm, S2CT®7 8 : 1 1 mm (i" 

*2ftfli7 8©Blmm) « 
<fl$i§ft 6 0 e > 

Kil?L6 8 (Il^®7 6(Z)rtS) :2mm. Si 
Vfmm7 : 5 mm (-T Sl«7 6 

OWl. 5 mm). I1MI7 6^I2«7 8 
^OIHBR: 1mm. S2ffifflS7 8^I: 10mm 

(-T^^^>. I2^S7 3<Om 1 . 5mm) 
<«*«6 0 f > 

JTii?L68 (11^187 6^1) :2mm. Si 
ffSS7 6^i:5mm ("T^t?*>. SlPS7 6 
Oil. 5 mm). Slf^«i7 6tl2^IS7 8 20 
t(Dmm : 1- 5mm, I2^«7 8^S:11 

— — {-** j? *; „ »2ff ®S? 8T"!?1 R m m ) 

<m®a5 6 0 g > 

Kil?L68 (Il^ffl8 7 6^)rtS) :2mm. Si 
fffflS7 6^:4mm f 1^®76 

tOi|iS 1 mm) . S 1 

mm-.O. 5 mm. |2ft«S7 8^i:6mm 

$2ffli7 8^«t>S0. 5mm) 
^SO^i £>f*3^ : 2. 5 mm. (#RB 

ffi) : 6 mm 3C 

[0 14 9] fl£»Lfc#««tt6 OMOIN-C, SlM 
H7 6. S2^1I7 8*5 £t**MS7 0 3ftS«ftW^ttSC 
LT*5 9, W^{:Mt^7 6 a> 

7 8 a^im»7 0 a (CttftftlC&K *HTV^ 5 w t 

[0 15 0] 2**17 OICBBU-Ctt, ±3£0«-<— 

xMMt^^ffilt^^ fc£VS*. 0. IMS 

^ b y ^atk^I 3 -x?m«ps/c (+ i - ov v s ^ 

[0151] 1 ] 

[0 15 2] < 1 >fihCG^*^:l# , 7t^-t 

hCG© fl^B*"*-*-*-***^ D-yttS*HM8 
1 (j$fflSHStfc*D SrlOOmM Mtfy^A-1 
mM EDTA-6 OmM b y / -/VT^ 
*K(pH8. 0) (TEAl®$) t-7. 7mg/mL 



T. TEAft««f«»bfc5 0mM©2-<5yf' 
(PiercettSJ) **R 1 4 3 /z LSrSsflDU 
ft*#:*#H«T* 4*C-C1- 5B#K#^U 
fc 0 i^S^tfclOOmM bP 

r^A-lmM EDTA-lOOmM U ^SfcttWifc 

(pH6. 0) (EDTA-PB) -?+#MS#rL. S 
Hl^«A^/ctahCG3ffil*HM8 1 «r»fc. ED 
TA-PBt?2 0mg/mLi*lu««S*lfclfffl7* 
tr/<-^vy— If (HRPO, 3€#®>ttM) *»5 0 
OmL*3 0Wo<!3S»1^?)> lOOmMP 
^Sfc»»« (pH7. 0) *K»i»L*:5 0mMO^/U 
^SMCC (Pierce%hS) 5 0 0 m L«:SlDlt 2 0» 

macs**, rjs«. fi^fiifcEDTA-p 

Bf¥MlfcSephadexG-25 t^T/Wv' 
TttM) ^7^ (2. 6 * X 1 5 c m) ^ral U"C*Ri^ 
©^*SMCCS:»4U 18SCENTR I PRE 
P-10 (Amicon*tl« ^JB^xaMBU ^ W S K*fc 
HRPOr#fc c #<b*xfc^ W 5 KftHRPO^ig 
t*. 4 0 3 nmO»*W^#«)fc. 3. 6 6 X 1 0 " 7 

/Ut(DSHSiXHM8 l*t»4r*iO«S-&«. MMX * 
#H^T. 4'Ct-Cl 2BHBE«?**fc. ft^X. ED 
TA-PB^twpiJU^S 0 0mMO^f7; 
129 M U»U S*#**H«T. 4°CIC1X60 
#Fb1S/£;£^> »^t*tfcEDTA-P 
BT*¥iftttULTROGEL AcA34 (I BF 
Biotechnics tt») # 7 A&JBV^xyA'^iS * n ^ h 
if=yy ^r^rofdo 2 8 0 nm*5i:t^4 0 3 nm(C*3 

R P O og^#O^St:**t8i tfco S^p a p 
(HRPO-HM8 1 <h«Ri-) tt\ P h a s t v-^A 

[0153] <2>n^i9i54 (flr**ir»^*ft 

tnLhCGj3fetff^0. 0 1 %Am i s o f t LS-1 
1 (%z<DmitM) -5%jE»^f-^rJfiL« (NRS) -1 
0%i^^^7^-^/0. 1M NaCltSO. 1M9 

V^X. (GA10 0. TK^T^S 

#tt») i^b/^f y^ttfflBtfctSl 2mm©H 

^ N Sl^SSS5 4 *:f^«U 
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[0154] <3>S2tSS56 (ffi^X^-* 
*aSSfl=N, N, N * , N'-f 1^7^^- (2'-fc 

(THE P D) 

THEPD^O. 0 1 %T w e e n 2 0 - 0 . 1M N 

aci^o. i m d >mmmm ph 6. o\cmm 

U 5. OmMiZ)THEPD^fiSLto 

fsy^mmsm. (gaioo, 7K^fs/^x#tt 

S) a^'^^^LTfESLfciESl 2mm^n»i8 

[0155] <4>iW64 asiMfc** • 

f£?g»U 3. 0Mig»{t;**-3. OMSiM^i 
ULfcp &V^ X ^u-^ hfy^mm. (1 7 Ch r , Wh 
atman tfcS) ^^/^^ ^Ltfffittttg 1 2mm 

<om&%mc±&mm& i2o M i a»u 

[0 15 6] < 5 >tt#^«Mk«K6 2 (StflPFWft* 

0. 4 5%ffiftt>^A-0. 0 7 6MyVRg«« 
(P B S) (C % ^n^y > (JW&a — KG 7 5 1 

6. s/^ttii) fci. 0% (w/v) Lfc 

^ffi2 0 OmL^rAtbfcfcf-^-^tC. ^7^X8. 
0/inu BSl 3mm^R»©ftit;UP-^/lB8t 

0 1 3 0 0. 0*$!)*7I*«K#tttl) 2 0 0ttSr 
A*t, *o< 0«*fsLft*« h 6 0 ^^2^*01^1,^0 
±S*SrBft*U Sfelc»«*R3IBfc*LfcSL 
£LT+#4cDPBS£*D^T J: <«t#U WSrtSffi 
Sr^LTffi^SrtTo/Co P B SOgfc^Sr £ fete 2 HJtr 

1. 0% ^^;U7/^t t KMffi2 0 OmL 
-£fc 0 RJSSL ^StKTI oielifcif £*tv\ i/7^ 

£0. 05Mfi8**th9?A-0. 05MS 
{fc^ h V $J*frmmz&f»l,X 1. Omg/mLggC 

ffi (1 3mm<*>) SfctJ 2 5 m LS:**«^b«jBS 

*ttz 0 m.w?i&fm&fc£-&ti'&. &n&m*o. 2% 

•)v«7/^^y (BSA) /PBSf$2 00mL 
^EJCLfco ^tf>i&. 0. l%Twe e n 2 0/PB S 



WC3@it^L, S£>lCPBS-C7!sJ?fe}£L*:o #^ 
-£\ 4%"^>— f— /U— 0. 01%Tween20/P 
BS(ClKT3 0mi ngSlfcS^ v"* — V^±t?j* 
ffi8#fc«:frV\ a*^{KK6 2 (fiihCGaftW 

[0157] < 6 >#»li^#W»«*>ffc» 

aa$6 0a — f *fflv\ Tisojz^tcur. e^^jiu 1 

-A"«:K9*Wfc. ft^T*. «#^«^aEB 6 2 (tth 
4 a ^^-T5K7KlfP6 4 ±(c4>'tH&B&'fr;b 

LT«ffiSP 6 0 Srfftg U #7 (G A 5 

20 5, 7K/<y7y^fftt^i!) J^&XVT-V^L 
TMLf:Sg2mmt) L< 113 mm(7)Rf 5^^, fg 
tt<Ojta7LJCtt«>aA/-e3iiiffl5 8 £ Lfc 0 2fctc % fg2 

h /< > ^ V i/ L T fFiS L fc. Kg 6 m m tf> |£ 9 # 

ttfc Q ^i^ggf5 5 4 («-»*K36£fl^a 

tz.^)V^^ tt^n/#^A0 5 0 7 0, JiaYt^tUS) 
30 d^fe/O^-^i/b-Cf^aiL^KS 1 2mmORfW^ 
S»UT^^/l-^-aS5 2 <t Lfc ^^±(C. fig6m 
mO»fl»AP 5 0a i^t57^ y 
5 0^. ^(OS^iAP 5 0 a^^^^ii^Le 8<D<P 
fob— $cTZ>£ 5^-t*^rU. Ji$P^?^< — 5 0 <h 
tS6 6 ^PSPPlO^^^L^^^iir^i/S^LT. 6 

[0 15 8] < 7 >#^g^r^VNfch CGSI^ 
40 r ©J: 5 tc LTff»bfc#a^»»*^»«3S«S:ffl 
v\ MS7 0 (^-x h^«m@) • #BH*t 

L. llf?I®76 GKttlttl) *>5V^Ht»2f^ffl«7 
8 (^ma52) t »fi 7 0 i: S: #f > a ^ ^ 

^hHA-150 (^t**x«a;*tt«) »C*«Ufc. 

WL'&^tz.^coy r >9 >3 y^i^i/-^-HB- l o 
4 ^S^U. EBW^GPI 

B7^ ^^iicr^^t 0 ^-^— SScL. itaiisj:^ 
— ^ss^Wofco o. lyo^v-jfiimr/i-^^v-o. 

so 1M NaClMO. lM!)V8fi»i$pH 6. 0 
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^atWhCGftieJDU-C-tixW. hCG OIU/ 
L. *3 itfh CG 1 0 0 0 I U/LOtM^fcllKL 
7t 0 2 5 0 m K #»»**»«fK«*w±» 

^7/<~5 o^MiAP 5 o a ^ii:riALfc 0 f*f4 

*SAt£. *f^ffl***|-« • #M:MLt- 1 5 OmV 
[0 15 9] < 8 >£g^t: 

B7lcifiA6 0 afrJBi^ff*Lfc«**S*#*r3S1t 
fc* HTH*iat, H8i:tl»6 0 io 

b, H9 ^mmn. 60c aio \cmM& 6 o a , si i 

lK«ffi»6 0 e. jSjltfEll 2tcm®SlS6 0 f £:ffiV^ 

4^m^mSEfii["Cx *lffJB«7 6T?»J£Sftfc*«E* 
fc 0 B7-BI 2«c»S*l6J:5^ *lff»«76^ 

v^tti^^-rfc. hCGSSi:MttiSfi«ft 20 

ufc e nttwu w*««et#) ©stEfc 

60 

[0 16 0] [*Kfi«2] 

[0 16 1] <l>*BfStt»J (Twe en20) 
SJ) £0. 2%Tween2 0 (fpftM^IXlgtt*) tK 

ffi&fc-c— ft#8ufc 0 *osu Mm 

OEHfefrU *V^-C. tf— (8 OX:) tCT 
ft^S-ttllLSfSttSJ (Tween2 0) 

[0162]<2>fl^54 

«r«SS*fcl»#) off* 

SuE*j»«1^< 1 >^Ilf:I^W^-^^ 4 
^— tf«»ahCGfltt«:«r5%jE»!>**J*l» (NR 
S) -10°/ot^o-VO. 1M NaClM 
0. lM'J >-«««?RpH6. 0^T*«Lfe*«*W 
git rO^MSr. 3fe^< 1 >-?ff*L*:Tw e e n 
2 0 fel#7 ^WtitSK^ fc/^f >^ btff » Lfcit 
S 1 2mmOPWat»K±Ei&iKS: HO/il 
«8(S«S:fiV\IlSa»5 4 
§15) *ff*L*: 0 

[0163] <3>f 2ti9556 
^g^=N, N, N ' , N'-^h^^r^- (2'-fc 



4MIW8-7 5 7 4 8 
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(THEPD) ) «:^«S**:ttHKt> Off* 
THEPD&0. 1M NaClttO. lMD^Stt 
fBffi PH 6. 0»£*»U 5. OmMOTHEPD 

MMMIftLfc. fttc< i>T?ff*LfcT 

we e n 2 omm^^ ^mMmmt-b^^^ 

*Lfcitt«l 2mmOP3»it»-±HS«* 14 0*1 
jfi»UT*ttR«*tTV\ fS2*»W5 6 (m^X^ 
^-^^«a) £ff*Lfc 0 
[0164] <4>KW64 (i§®Hfc***5<fctfS* 

*^RMM*) off* 

IE*) «:3K«*lc*#U l. 0M»BMfc;**-i. o 
M**SSHK«r**U*i. &v^T% ^-7h^7ia 

(17 Chr, Whatman %t») d^^^^^^tTff 
«Lfci«DB 1 2mm^)R»5ai-±ES«S: 12 0*1 

*rff*Lfc 0 

[0165] < 5 >ttflc3F»fl:«K 6 2 (ttflCFWfc* 
JK) off* 

3»Bfll<5>»cE«U*:*«6lc*t - C, hCGtrBM 
*) ^^7t^X5Mm0^hDt/wn-^S (T K'< 

[0166] < 6 > ttHtt-fr #*rS6«off » 

6 4 MiWt**-IR*«:*SS*fcW**) 

*9-^-*>**«tt») ^^^^^^^UTff*LfcH: 

&62 (SthCGffift: (SE0 3 0) ^mt^l^t- Y 
rr-fc/Ucr — ^K) £v— /W$&6 4 a 4*t5!ft*ffl5tt 
£7)±Ct«f^t)ttlglf:o £ blC m@lH5 6 
0 a£Rii?L6 8©*.L^tif*^W6 20Wt 
-SLt, ffffl««£Tl-b-r«ffiffl6 o*tt/iu # 
7*li#S<*>*ft (GA5 5. 7hV^Ti/^«#tt^tt 
*) ^b/^f-y^LtfflttfcSS3mm^n»5a 

tC x jS2-&»«&5 6 (B-^^x^^-^^ftffi) ^> * 

^T-^^^Vf y ^ I t^U LfcSS 6 mm^) V- 
A-fcftSOf+ttfco ^OJitC. 11^54 

^J^S^bfc^/^^^ (i;^nmA0 5 0 7 0, Jfl 
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iS6mm(OK»3IAP 5 0 a S:tt57^ U/HJ 
<D±to*'<- 5 0*. ^OSMAP 5 0a <7>i*».fr# JT 

5 0 tT&m&6 6^EW<D*^*^;foi!:*^S*^ 

[0 16 7] < 7 >^*y ^Ife^^ tOh cgsis: 

afc*3^T, ^ 7 0 • #1S<!: Lt-ieo^ 7 10 

0 a * — PGS 1 0^>' 

3 ;/ h/#yW< y^^i/f (TeknologuetbM) CO 
»« (#BSffi) U M««0^^r^/H*5 

7 6 (ftffiSBl) *5j:tf*2f^««7 8 (*ffl«fS2) 
*T?-7 6 a*3J:U<7 8 a fc*;ft*WKflt Lfc. -t It, 

Altt*JlttJlLff3ttflc (A) . (B) *5±t/ (O £JB 
V\ ^ffhCG^r^DUT^iX-ett, hCG 6 0 0 1 20 



U/L, hCG 7 0 0 IU/L^J:t;hCG 900 
IU/L^y>A»tt«:«:B»tfco I^J:5lcl 

^»«tS«<0±I3J^^- 5 0 ©KfifAP SOa^IC 
T\ *tl?tl2 50/il "f o^«f*«Kia»ALfc. ««• 
#Am. ^lS4»g • tiglCMtt - 1 5 OmV 

[0 16 8] <8>JS*l. ***Bl«B<o«iitt«d^ 

h cGi«t*ut5ft»H«a;oawi 

3 a©^^ 9 ^jfiL*** (A) . (B) jSXXf (C) * 
iV^»*Lfc««©h CG»*t*AUfcRO* 1 
ffffl«7 6*3j:im2flUBffi7 8-Ca3£Stlfcmift«<0 

6-8^Pfl(05pJ^fli: (-tjtx^tuii ^^^12 ) «rHi 

3*C^"T 0 #hCGMX^Ii I 2 CO 

H«S:ai4^t, Ell 4^Six5J: 5(^hCG 
»Sn£*5tt<5 I 1 1 2 fcf±XiRHffi*SBK>b*x 

fcfcfc, *©Ai»*|B©a[||E|j||SC«:*»fc. TIE* 

[0 16 9] 



hCGSaE(lO/L) 




6 0 0 

7 0 0 
9 00 


I 2 =-1. 40X10' 1 Ii -8. 82X10" 1 
I 2 =6. 57X10- 8 I X -8. 89X10" 1 
I 2 =2. 66X10 1 !! -8. 71X10" 1 



[0 17 0] Z<D^. mftfth CG A/ifft 

({jff-8. 8X10- 1 ) Ji^^hCGSB: 30 

S = 1 . 36X10- 3 C-0, 
2 5£ (CirSCOBI^S) Sri* (Ii 4: 1 2 ^B8«S) 

I, +0. 8 8 



h =SIi - 8. 8X10" 1 1* 

[0171] si±(omsfkxr>. mi st^-r^tch c 
Garnet i^<DU£sr$iz\g:mm&&fiLj£^ ^<om. 

Wm%^. (TSE2 5t) £*tf>T. hCGM (C) 

(S) G>M««:i*V*fc 0 
9 5 2^: 

hCGS££*#5rt§&fl§«:£ (3*) Sr^VNfc. 



1. 3 6X 1 0' 3 Ii 



[0 17 2] (9)8*2. mfttttiift*>bhCG* « 

¥SflUB«**>»<S\ o*9tthCG«#T»ftS*?Ltt 

-CM 36 U h C G 4: ^* U Ac ^ fc» tti S tt 

Ii + 1. 2 6 



[0 17 3] (10)8*3. 8*1 <b8*2 0tt4fc 



+ 6.9 9 



35t 



3. 22X10" 3 



43C 
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(28) 



#i¥8-7 5 7 4 8 
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[0174] 
IS 5 











hCG 


sea® 






(IU/L) 


(IU/L) 


(IU/L) 




6 0 0 


6 4 4 


3 9 2 




7 0 0 


6 6 9 


7 5 7 




9 0 0 


8 3 6 


8 8 2 




6 0 0 


54 3 


6 12 




7 0 0 


74 6 


7 9 5 




900 


9 2 3 


1044 




6 0 0 


5 6 4 


4 8 4 




7 0 0 


7 0 3 


6 2 4 




9 0 0 


8 9 0 


74 7 



[0175] ~<o&3kt>>b. mwj£m<ofrhCGmBt(D 



"To 
[01761 

6 









hCG 




CV (%) 




CV (%) 


( I U/L) 


(IU/L) 




(IU/L) 




6 0 0 


5 9 4 


12.0 


4 9 6 


2 2.3 


7 0 0 


7 0 6 


5. 5 


7 2 5 


12.4 


9 0 0 


8 8 3 


5. 0 


8 9 1 


16.7 



«:IBv^ h C G^StS:ff ofcS^^li, -tft^ttcv 

[0 17 7] [S8J6tH3] 
[0178] < 1 > JB 1 * «» 5 4 

»tthCGJ«#*WN, N, N', 

*c*-~ (2 ' - k KP^^ X ^) — P -7a-^/i? 

7^2M^ (THEPD) 



40 



50 



f£S4 

^-^aWfithCGfltt#*5J:tfTHEPD 
5mM) 5%Mf!>**JW(l (NRS) -10%t 

5,#n-;*/0. 1M NaClSIO. lMD^Bfl 
P H6. oi:t«RUfcl(«tiIltfc. 

T% «TE*JBW2<0< 1 >tffSUTwe en20^ 

mm©B»i«i:, JiEWK* l 4 o m l Afttatli 
tt««rfrV\ fgl^S£&5 4 (fi*«Wt*-W> 

[0179] < 2 > SfclRSR 6 4 (ififiMt:** ■ Sc*4r<£ 
<&flF» 

n-r h^^Jfttt (17 C h r > Whatman thS4) 
1 . OMliSiS?: 1 0 O n 1 ^itv aU*(fcl»S:fr 



(29) 
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56 



[0 18 0] <3>»*tt-&»«f*«<3DflF§l 
6 4 («IWt**-R**^«**fcft*ft:) 

<o< 5 >-ef^«Lfca#5F»fkaiEK6 2 tahCG^ 10 

(SE0 3 0) T*flS#JLtt= hoir/Ua-^JK) Srf 

fc«ffiffi6 0 a £Kil?L6 8 © ipifrSrtttt^iBWtittS 6 
2©W^-SLt, ffffl«ltTi:Uli»6 0a 

srsmu jf7*mm%& (gas 5, tk^t^ 

fcLfc. »«2(D< 1 >tMLf:#IStt»] 

(Tween20) *QfS;# 7 * £ , 20 

«tt<0 JtiB?L*>*'fr t -Si" * J: 5 IclStl 2 
mO^/UKWttfco -t^_h^ x fgl^g*|$5 4 

AP 5 0 a S:tt57^ !) 5 0 * 30 

(DUnmAQ 5 0a O^^^Ril?L6 8^i- ftf 
5J: 5K-h*-£U ±SB^7/<— 5 0 kTU&foG 

P=5. 99X10 6 C 2 - 3. 52 

:©a5HhCGS« (O «r*«)5rtfflH«S;S:* 

3. 5 2X1 0" a - (1. 4 2X1 

C= 



5 J: 5 ft. hCG«*«*ffla5W»tt-&»WKKSrf^« 
[0 18 1] <4>^/<yyM I t 1 TOhCGffl3£ 

^^ia^Faa^ffl<o/i— pgs 1 o /fl-r^v-a**^ b 

;/ f (Teknologue*£§i) W#B8gST-^ 

i&£z$^v>'*^2<Dftmm^\c^ ^aveixjg i A* 

M7 6 O&fflSBl) *5J:tfS2ftUBlS7 8 (&ffi£ft 
2) (0«^7 6 a;fcj:tf7 8 a*ffi«Lfc 0 ^UT. H 

^D«si?^ifiL^3^* (a) , (b) *5itf (c) *m 

V\ «*hCGS:jRllDLT-tiX-etL. hCG 5 0 IU 
/L. hCG lOOIU/LiSit/hCG 2 0 0 1 

WttUfchCGSr^tf^^P^Jtilft***:, 

^*f^e^-h®^^— 5 o<Dnmm-An 5 0 a 

T. *r*t-e*L2 5 0 m 1 fo»«fS»:*AUfc, «» 
#AS. #«UItt«:»tt • tBffif^LT- 1 5 OmV 

[0 18 2] < 5>Jg*l. ***iaa^&hCG» 
*Sr»ffli'-6rt»H«aoaHH 1 

>j6L*3*ft<* (A) . (B) (c) Srfflv^ 

xmm Lfc^S^O h C Gi§i£4r,6« LfcSgOfg 1 » 
^7 6*5J:r*»2flUB«7 8-Cffil5£$ixfcS^fit0 8- 

i o# no ( 1 1 *5±t5 1 2 ) &m 1 7«c«-r. 

Sfet^ #hCGil^WIi **&Iz £:SL5IV>;fc:rt 

— ^— (P= I i - 1 2 ) tf>B8«*Ell 8id^ 
-Tc #*»W#hCG»* (C) t»t5Pi:©« 
BBd»&, rt^7^^-Pi:hCGSSci:«a 
(TIB 5 SO o 
X10- 3 C- 7. 59X10 2 5 5t 

V^C (TfS6^) 0 

0" 6 + 2. 40X1 0* B XP) 1/1 



1. 2X10" 

[0 18 3] <6>^*2. WWbhCGl 
**fPffltt*-ettft:^F»<bflEK 6 2 (JthC GtafrTit 

*£®I£LhCG£^*Lfc:!§^ (I i tU<ttIz <D 

^hCG^^i) K3»ffi£ft5#«#<OhCG«« 

Ii + 1. 10 

c= 



63; 

(C) 3r3fc#fc e rw-Ctt. 1 1 0^-ChCG£f5£fl:-f 
5«^i"±h CGSStC*ff5 I i OfSHi (Ell 9) 

I z <O^T h C G Sr^it 5 t^ll h C GfiS 
tSIz OffiM (02 0) ^bhCGM (C) £Jim 

h CGS:£it5S^ 



-4. 0 5X10" 



73C 



I 2 ^fhCGigit^a* 



50 



57 



(30) 

I 2 +9. 9 1X1 0" 1 



§3p 8-75748 



58 



85$; 



- 1. 8 2X10* 

[0 l 8 41 *»«U<W*»J:WJ|tfc*tH*«**»& CG»*o3pJS«[*5J:t5CV«[S:JtttUfc. £§3l£Tia 



* 7 (c^-r o 
7 









mmktai& a.) 


hCG 




CV«) 




CV(» 




CV(» 


(IDA) 


(IDA) 




(IDA) 




(IUA) 




5 0 


47 


2 8 


6 2 


2 10 


7 3 


3 7 1 


10 0 


113 


3 2 


13 3 


7 8 


14 0 


13 5 


2 0 0 


19 6 


2 7 


18 1 


7 3 


17 4 


15 2 



20 



[0 18 5] <7>£SJH3. aS»»^hCG* 

tt»<B^'*» >A#3fci* (A) . (B) . *3it* 
(C) Ir^^iSLfcMSOhCGgl^ilS^ 

V N-C. fglflFJBffi7 6*5£tf3B2tfUBffi7 8^805^*^ 30 

5.5 0X1 0" a - (4. 0 7X 

c=— 



7t8- 1 O#K<O**«0>3FJS ( I 1 teZTflz ) £ 

m^tss (««L«/«-«ffiffi* (MA/cm 2 > ) 

^^filDi SSJztfDz £*£>fe: e #hCG|gt^D 
1 d^b^^^^^^^K (—1. S^A/cm 2 ) 
K4lV\fc4*** Dz ^7 ^ K (-0. 2 n 

A/cm 2 ) *^L5IV\fc«-C#J9. ^W^b 
5£«l. 3«r*U3lv>fcrt«^7^— ^Qfc. hCGl 
«£<0BH**:EI2 lt-^-To HI 2 ii:^^5#hCG 
tE>26S (C) 

Q = [ (Di +1. 5) / (Dz +0. 2) ] -1. 3 

1t (9*) o 
1 0 B -3. 43X10" 6 Q) 1/2 



1. 7 1X10" 

[0 18 6] <8>tt*4. IW*ffl8^5>hCGi 

(Di t>L<ISDz OMhCGlrSi) td^tti^tt^ 

*«#OhCG«St (O fcjftfcfco r^T% Di 

Di + 8 . 7 3 

C= 



9S 

■ChCG*Jllt5»^lihCGi«tc#t5Di £>*B 
fH^b. Dz (?)WhCG^^tt51^!ihCGM 
^IHA^hCGSS (C) SrS£tai-5Bi 
fc (TIEl 0 5«3«fctfl l*) o 
Di WhCGlrtit^i^ 



Dz WhCGl:Stt5*§ 



-3. 23X10" 



D s +4. 5 1 



C=- 



10SC 



lis 



-8. 28X10- 



[0 18 7] «**a*W*«J:WJ|ifc*fclB««**»b 
^ffiSttfcgl^S; (9^ iosfc*5J:u<i iS) tc-^ix 



|BO#hCG»*o¥*«[*5J:VCV«[«:tt<ftU^.. » 
*^Tfa^8^^f 
[0188] 



50 



(31) 



W 8-75748 



59 



60 







M.$ktm& (Dx) 


mS&tHSB (D,) 


hCG 


yam 


CV(X) 




CVOO 




CVtt) 


(IO/L) 


(IDA) 




(IDA) 




(IU/L) 




5 0 


5 5 


9 


6 1 


2 10 


7 3 


3 7 2 


10 0 


110 


1 1 


13 2 


7 8 


13 9 


13 6 


2 0 0 


19 6 


4 5 


18 0 


7 2 


17 3 


15 3 



[0 18 9] ±|S^8 K*£*L5«fc 5J-> rt«RBI«S9 

[0 19 0] »Hfl4]Jgl4a»5 4 

- **$^-*lMWt h C G 0 tt#<0ffcS«#*ttS 3 
«COt>0 (A) , (B) *Sit* (C) SrffiV^K^tt, 

(A) % (B) *$J:t/ (O tt5) £3 



20 



S(hCG 2 0 0 I U/L*5£tfh CG 4 0 0 IU 
/L) fcfT-^fc. 

[0 19 1] OS*>^-**'>^— «Stt^>*»** 
A 5 M# fe S tF'<— * > ^ — <tt hCGJ fit* 

(A) . (B) *5±tF (C) tcJ:5W3ejfe*J:9. fulS 
Hife0ij3(O< 7 >*5j;t5< 8 >fcR|*lC % ««L«fttf>4 
-5#rao¥*SMfiDi 4oJ:t/D2 £#tf>T. HSiffigR 

«ft*3j:tf*L*«*affl«ft (di ) ^b*ba**bfcH 

TIE* 9 K:»i~ 0 
[0 19 2] 
9 



hCG200 IU/L £8s^Lfcti$K)5feBh CGjStf 










(IU/L) 


(IU/L) 


(A) 


2 10 


3 0 


(B) 


2 4 0 


4 0 


(C) 


17 0 




hCG400 IU/LS^iniU&ti«<DSShCG«af 


wntm 








( I U/L) 


( I U/L) 


(A) 


3 7 0 


2 8 0 


(B) 


3 7 0 


3 1 0 


(C) 


4 2 0 


18 0 



[oi93] mmm 5 ] mzmmm 3 t n«R4>4*Aft 

^^^f^S^rf^M Ctl^rC onstantTemp 
erature Testing Chambers 
m o d e 1 I V 2 1 (ir^ b»5&tfc«) rt-C«3£«:fT 
v\ 2 5 < c^«):u ; 4 ot-e^^y yjfilS^^h CGi so 



S (hCG 4 0 0 1 U/L) £r*Tofc 0 

[0194] ffiriESMStfl 3 *>< 7 >*5£i/< 8 > t ra* 

a**UJ»«3e*3J:t/*ft««UJ»JWft (Di ) 

^ttiLfc 0 8*«:TE*10i:*t. 
[0 19 5] 



61 



(32) 
« 1 0 



¥fffl¥-8- 7 5 7 4 8 



62 



a & 


( I U/L) 


(I U/L) 


2 5 
40 


400 
4 0 0 


400 
5 50 



10 



[0196] 6 ] 

#^£:»W^#£J1 Wc^jfl^O h C G**Offll5£ 
[0197] < 1 >fg 1 *«» 5 4 

««tt:hCGP«;*|c*jJ:VN. N, N ** , N'-^h^ 
dr*- (2 " — t Kn^rVxf;l/) - p - y ^ ^ 1/ >- ^ 
TS^iMSttt (THE PD) «:*«S*fc*;*flO <D 

KM 

^-filtthCG^S^i^THEPD (fS^IS 20 
2mM) 5%jEflf**¥jfiLill (NRS) -10%t 

«« pH6. 0JCT#3RUfc»iSSrWI»Ufco 

T% mTlSHm^J2 0< 1 >T^!StfcTwe e n 2 0^ 

[0 1 9 8] < 2 >fg2^S§&5 6 (ttfftKA^Sffi 
= 0. 1M NaClttO. lMyy^W PH 30 

0. 1M NaClttO. lM9y»g«» pH 

6. oirasu mrfa^Jfe#l2<E>< i >-ef^$4u^Tw 

e e n 2 0^1i/7^S»I»b/^f-^^tt^I 
LfcilFEl 2mm^n»»»t--btB««S:l 4 0 M 1 & 

[0199] < 3 >5tflc^{t;SSK 6 2 (tt(*>F^t;p< 

h CG*s»-rs»i^^#^a— yti{ii*SE0 3 o 
(l#EB»HgttSl) 4PBSICS#IT6. 4mg/mL 

W^o/ffscwponoR, g^^y^rtt 

L, KMlkfiS6 2 (ftth CGtft* (SEO 3 O) 



[0 2 0 0] < 4 >W«tt-fr^W3fiK^f^» 

jteW3 t?f^»u^i®iR»6 4 caiMi:** • 

fc. &V^T% ffift^j&ffcflEK 6 2 (^thCGfetf* (SE 
0 3 0) ?FJS{fc#?Ltt=- hnt;vn- *IR) 
6 4a ^Wi-^^TKa^^i^^^E^^^-Cm 
fSLfCo ««Sf|56 0 a SrHiS7L6 8^"P^«rtt: 

Tx mmne 0 a£»BU (G A 5 

tf^S IfcSS 3 mmORI^ai:^ ««cDRi!7LKf* 
^^A,T^il§P5 8 t LfCo f2§gS5 6 (& 

««EJ*#$a«l5) 4*> -t<0^^«fil^Ka7LO^'L^ 

t~=^ju?* U^mA0 5 0 7 0, Jfl{fcJ«*fcJt) 
^b^^V^UTflFjtUAiiiSl 2mm©P3»»tfS: 
IftlT7-f;^-»5 2i:Lfc. -tO-hlC. ffg6m 
m^»AP 5 0a Z^-tZT * V /Mtt<D±»;fr 
50^, ^(DMSAP 5 0a 0^fr*SJtifi?L 6 8 ^>tf 
5K-t**U ±»*/<-5 0iTM 
ffi6 6 0E3i«0*^7L*^^^H«>U-CEl2 43J:t5 

[0 2 0 1 ] <5>^!)>ii I PWhCGjBS 
a t£:J3V^T. #®7 0 • #J«ffi£ UTS^ft^JlHj 

Si7 6 (fcfflttl) *5«fct«R2flUB«7 8 
2) 0^7 6 a*5ii;7 8 atSRLfc. * UT. El 

^— KAT-M IO-l 6 XSrilCT^tT^ — 



63 



(33) 



5 7 4 8 

64 



£ifil4&<*: (A) . (B) , (C) *>£tf (D) lZ-Mm 
hCG»lT^ (A) tCol>-m. hCG 5 0 
I U/L. hCG 10 0 1 U/L. (B) 

ioiU 1 (C) tCoV^TIi. hCG 25IU/L, hC 
G 5 0 I U/U *5J:tfhCG 75IU/L, 
T$|{* (D) ^oV^iihCG 5 0 I \J/L<D^/<V 

^fHAP 50a^I CT. 8*£H»ASWC 2 5 0 /x 1 m 10 
-150mV^^i9l:ltKU mffiffi^rlSSL 

fc. 

[0202] < 6 >-^-r ^ n^-r -fis— h^m^^tc 

MChCG^ttl/ci^ hCGI*lfa^*#t-}g£? 
LTV^5<h#^b^^5/c*!), h C G&siPgg £^2gS£ 

*ftffiJB*tt^J: !3£tLhCG^i8Si: NU 
NC-IMMUNO PLATE (NUNCttIS) MP 
BStlO/i g/mLMfiigLfch CG^EHt5!>t 
n-y^j*S E 0 3 0 ^ 5 0 m LJDi> 5 6t 

PBStO. 5%i:lSLfcBSAM^100M 

:^£fro*: 0 BSAJgfiK£l&*Lfc«, ^^JliL« 

"?0. 10, 20, 5 0. 1 0 0, 33«fctf2 00 IU/ 

L(C#^Lfc^^h CG«#, *5£tfh CGgyra^JftLfc 30 
-4. 8 3X1 0"'+ (2. 2 8X1 

C= 



M LiDi, MICT lR$raSJfc 

-C5a -f *>-£&7kT2@ft^L;fc*&. 0. 1%BS 
A-0. 1M NaCl^l 0. lM!Jygi« 
pH6. OlCX^LtzmftfrZXf'*-**^?-^ 
B&fith CG tfStffc (HRPO-HM8 l) 4:50/iLi 

0. 2 @ft»Lfc«. TMB S o 1 u 

ble Reagent (Scy Tck %t§£) 4:50 
MLttU ^i^lSlCi^SfeSJf^l 5mi n*7o 
fc 0 ftV^-C, TMB Stop Buffer (Scy 

Tck tfcSt) * 1 0 0 n L^JDX., #*Rtf?«:fW: L 
fco -^^^s #3t3fc«fTETY9 6 (*E#&BMtSl) 

<b£^/*y yjfa»t(OhCG^8SS:*»fc. 
[0 2 0 3] <7>^m. «**ffl»d^hCG»ac 

^^y^jh*«: (a) zm^^xmgtistz&mmAcoh 

CG«fflte£*Lfc88<DfKlf1UBffi7 6 *5 J: tfJS 2 flUB 

g7 8-eay^£*t*: 10-1 2^^omst^^fl4 1 

Dz ) ^r^ffiUfCo hCG*»*£«S(t*tf£tf>BI»S: 
IE] 2 2 M^-*",, £7t. ^-hCGSttODi /i^/^^ 
^7*>K«: (-23/iA/cm 2 ) £b 
tCDz ■Cfflofc^7^-^-Q«:IHiiLfco hCG 

EI2 3 ^£n<5#h CG^M (C) (-Mt5Q = 
(Di +2 3) /D2 hCGM^ai 

0" 5 + 2. 2 1X1 0" s XQ) 1/! 



1. 10X10" 



123; 



[0 2 0 4] #:i^-C\ 1 25£{z^s<V v^jfiLh CGft* 
(B) , (C) (D) OQl4:ftAL, hCGg 

*»/t^jliL4'hCGOltaifl[i:^«MS:*«)fc. -to* 
[0 2 0 5] »M7] 

[0 20 6] <l>tiZE2tfi#tmn71}-¥'<-**t' 

E2^1f57»)X^D-ytt5i*F8 15 (»H 
»j|Htlt) 4 1 0 OmM JtftthJ^-lmM E 
D T A— 6 0 mM h D ^ * J — A*T % (pH 
8. 0) (TEASWiR) tC5. 3mg/mL*«i4 
5J:5t*»U LfcT E Att«»fc+# so 



tcS^LfCo :^S««2. 2mLlC»tt, TEA 
ttWtt't'KIJWRLfc. 5 0mMO2--T ^y^-^-^Vig^ 
i£ (PiercettSJ) «7 0/iL»iDU 
#*#ffi^T> 4 < C-C1. 5^»BLfc 0 ft 
^^f^g^Ufc 1 0 OmMfiftt h y lmM E 

DTA-lOOmM » ( p H 6 . 0) (E 

DTA-PB) -C+^lcSffl, SHSaSi»A$*L*:$t 
E2tt*S:ftfc e lOOmM fiftth^A-100 
mMJ>Ba«» (pH6. 0) (PB) t'20mg/ 

RPO. 3K#»tt«) »iK3- lmL^30Wo< 
9Jt#L#J&S<b. 5 0mMOX/V^SMCC (Piercett 
ig) 3. 1 m L 4rtt IT 2 0 ^F^JJ 

g*#*S&L/cPBT¥^tL;rcS e p h a d e 
xG-25 (7 7/^^7tt» i77^ (2. 50X1 
4. 5 cm) ^rilbT^SiScO^/U^ SMCCt^i 



ftfflW-8-7 5 7 4 8 

66 

L> IiMCENTRIPREP-10 (AnlcontfcSt) 1 0 mm<D R3K»«»C±IB^?RSr 9 0 m 1 U 

trfflV^aMSU 7W5KftHRPOt»fc. #?>n JMMfc**rfTV\ Bl^g95 5 4 

fcvWSWkHRPOrolSll, 40 3nm©MS ^ ^- ? Sfl) SrfftKbfc.. 

3. 3X10-7^O^W5KftHRP [0 2 0 9] <4>l2^gS|i56 (flt«ffij££-£»tt 

Ol(«C»fC, l/5ft**tOSH»W8 15 =0. 1M NaCltlO. 0 1 M V VRttWS P 

ttflcSr*l«a«-a, SE*3!f^*H«T. 4<C(CT16B# H7. 4**»3*fc*JKtt ©fUl 

PfSRfScf-tffc,, #^7?, 5 0 0mM<0^f7 5>-E 0. 1M NaCltfO. OlMVsfflmm PH 

DTA-PB«3t9 6MLt«llllU 7. 4 trfMU IMEWIlW 2 ©< 1 > tf^tfeT w 

T, 4*CK-C6 0#WEJE3li\ £Sf?#*atfc e en20fel^7^«ttiH«^b^>'fy^Lt#l 

LfcPBt¥WtLfcULTROGEL AcA34 io LfciSS 1 0mm<0R^fflt»E«C±IS^F*S^ 9 0 m 1 

(IBF Blotechnics ttSS) ^A&ffl^T^A^iS U «M&tt*«:frV\ aMB*fiK»OK*»<*«rff»Ufc. 

^n-7b^77^-^ofc„ 2 8 0nm»±0 ! 4 0 3 [ 0 2 1 0 ] < 5 > ttWF*-ffc*JS 6 2 (^fVTS 

1 5 5t* i H R P O t ©ife^ft:©»I t «» tit L ftt<2>f«LfcE2-6CMO- T GS:PBSi; 

fc„ (HRPO-F8 15jJt#i*t) H:, P ^»LT2. 0 m g /m L«£fclgt4 L*l„ 

ha s tf*^-M£J:-5«ft*» (77^->7it8) OOmlC. *Tf-^X8. 0 .mfflt^n-^I^x 

{M3.fcOW3ll**ft5£U *Bi-«jlBEKJ8V^-C«*«» TfSRUfcltSl lmmOBWlttfl 0 0 OtfcSrir 

[O20 7) <2>6-^fi^h7i ? t-^ 6- •C-7K^4rito<'ofci#?L14^ ; Sr-l*^l£^L-C*rCm'F^ 

fO-^/^^r^y^v) i/o^D v M6 2 (^y^r^Tm<t^ SrfEKLfc.. 

(E2-6CMO-yG) Of^i [ 0 2 1 1 ] < 6 > RUXgB 6 4 (iSIMfc*£l • S^Sr^ 

E2-6CMO (.~>y-*Skm 6. BmgtmtV G?f£K 

0. 6 6mlCS»U HJ-n-yWS^ (fP3fc * h^77«K (3 1 ET, Whatman &M) frb'< 

mmm 4. 62dL« ismyyf^oow ^v-^u-cfftHLfciSsi omm(OHf?.ac, atria 

— b (-T-^^-f^^^ttiS) 4. 6 2^L^»DX, 10 HJ60i|2<D<4>i:l^«»CffS4Lfc2. 0 MiSKtt** 

tf3 0minS»Lfc„ &^"t\ :©M4:Ji)f)i4'i: -4. OMS^giS: 3 0 /u 1 MM U W^ffc^^tf 

«>5 0%^*#-^V7K^-e5nig/mL»CPSbfc'> <r\ mkiti&lk Lfc. 

(->^ttS) M3 0. 3 2mL« 30 [ 0 2 1 2 ] < 7 >^SS-£:»*T&«©f£H 
*DU7c 0 ^oo^. 0. l NTKgS-fb^- MJ ^A&iS&fll^ - roj: 5 Utf^SS Ufc€-95fi:4rffl W TEW J: 5 K U 

TS)6I«©pH*8. 0~8. 5tcpfflL*^bl0 El 2*5 J:TJ^3 lC*£;h.ai***S£-#*r*«*:*» 

tfct^ Sffi^^tro^xf/ux-ryUtJDxtJ: 6 4 (igSE^** - S^Sr&ifS-tf Tift****) SrfWfL 

tt0 3EU fgffO*Rl£E2-6CMO?:^i*L (ffi*:^y-*A«*^tt«) A>f,^yfy^LTM 

fc^. tKS^ P B lC*tUT2t#T : S: : ?T V\ E2-6CMO LfcittS 8 mm©y- t> ftttfco fetl^^F 

-yGMLfc. ^Yt»ftSS6 2 (^^VSFIMS^V^W) trv-zu* 
[0 2 0 8] <3>^i^g9!54 «l-£-^§Og£{£- 6 4 » t*-f-***»*«©Jtlcf'Wt«*r**>*-C« 

f>^m&=w&t>£u t / < -**->*'— & 40 sau^. £ bic mmu6 o tnMK6 8 <D<p<i-*in.m 

««*fiE2fitf*:*JJ:VN. N, N ' , N'-t^7^ **ffc«EK 6 2 ofit-8S*t, flFlIfll«rTi:U 

- (2'-tKo*v'xf;V) - P -7^=w-vv?r 5 -CStSLfc. K!2-^?gg|$56 («»*£/*;#•£§ 

>2^1fe (THEPD) **»$*fcft«#:) ©f£» ») tOf -t>#®1£<Z>Kii?L© t f l 'fr t -fti" 5 -t 5 

3fe(c< 1 >^-t*^SUytB#fc$TJ { ^-^-#->^— ^Sl |c««l_fc„ r©^2-&«SR5 6 cDigP^B^t-, ^ 

tftE2fift (HRPO-F8 15tt#) , iS.ttfTH Vr^f V^T-^^^f >-^LtftSLfciSl8m 

EPD (IMf 2mM) , 5%iE#l7^*JJil» (NR m (O'S-frttft, *>HV1t. *0>±K, * 1 *««S 5 4 

S) -10% 7 n-V0. 1M NaCl^tO. at***^**-*^* f*-f 

oim!) >mm.wm P H7. 4tc-c*RLfcje**w fc. sbit*«>±ic, ^BSttsa^a^ufcr^^^- 

SSUfco fc^T, 3tlt«2«J< 1 >-Cff*bfcTwe e (* * a B 5 0 4 0 1 , M ^ttiS) 



(34) 

65 



67 



(35) 



^¥8- 7 5 7 4 8 

68 



95 5 2 t L*l 0 t(D±\C^ tS6mm^iA 
P 5 O a ^tt67^ y /HBSOiffl^*— 5 0 £ . 
^*AP 5 0a (Dtpfo&mmiLG 8 t-grT 5 

«fc?tc_bsii*u ±sb;&^— 5 otsb5«6 6<omm<o 

[0 2 13] < 8 /<y V^jfiL^-C^E 2$J^ 

LTfEiSJ L *i^JI^#^£g<a®@gl5 6 0 
gtc^VNT, ^7 0^^-#BB®i:LTmSitff®I[Hl 

117 6 (ftffiSl) ^J:^2^1i7 8 ($>ffi£P 
2) c7)Si L 7 6a^ ( tt;7 8a^Lfc 0 f LT, IrI 

tf— KAT-MI O - 1 6 X^ilCT^^t 0 ^ — ^rtJC 

(A) tC^ijlE 2£^DLT. £2 lng/m 
L, E2 3ng/mL, E2 lOng/mL, E2 
3 0 n g/mL^«tt;E 2 1 0 0 n g/mLO— 

v >^^w^mmvt- 0 ^fc. suo^ifiL^* (b) & 

£U\ (C) tCt>E 2^#@SSr*^DLTa0^^i: 
Lfc 0 E 2£^ir#-^y ^JfiL^f*^^n^tt. fulS 

a 1-d 1 



K»*A»fc: 1 5 0 n 1 |Alfc 0 K»*A«, # 
f^ffl«*:*t«- #BR«lc»tr- l50mVii5i5 

OE 2S«ao^ 

±IB#^ifc«^b^Lfe]&»^^E2Sg^migO 
h7^t- /HM^MSg^^A^T 1 ;* bE 2 (*<— 

io [0 2 1 5] < 1 0>tt*. ftM*tU«»>bE 2i* 

^9>^jfct*# (A) . (B) isitf (C) £^V>T 
P§£ Ufc#ig£OE 2 »tttrjft* LfcB£<&* 1 flFffltt 7 
6*l±lF«2fWS«7 8"C«***tfc8 — 1 0»B©t 

(Di *5J:i/D2) Sr^tBLfCo ::m Jfc«tti»<0 
lo|j:#MftM^E2^^Di £*>BB« (El 2 
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diffusion. Therefore, the distribution of the signal substance generating matter 10 corresponding to the 
concn. of the object can be detected from the signal emitted from the signal substance 12. The effect due 
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ABSTRACT 



The present invention provides a general purpose specific 
binding assay method which has the advantages of highly 
accurate and quick measurements which exclude the effects 
of various factors that decrease reliability of the measured 
values, such as non-specific reactants in test samples, assay 
conditions and inactivatipn and the like changes in the 
activity of reagents. The present invention is further drawn 
to a specific binding assay device suitable for the practice 
thereof. The binding assay of the present invention is 
achieved by allowing a signal substance generator which 
takes part in a specific binding reaction and generates a 
signal substance, together with a liquid sample, to flow 
through a predeterrnined channel in a predetermined 
direction, thereby effecting generation of the specific bind- 
ing reaction of a substance to be assayed to form a distri- 
bution of the signal substance generator in the channel in 
response to the concentration of the substance to be assayed, 
allowing the signal substance generator distributed in the 
channel to generate the signal substance, detecting the 
generated signal substance by a plurality of detection means 
arranged at different positions in the liquid flow direction, 
and arithmetically processing the plural detection results to 
minimize influence of other factors than the concentration of 
the substance to be assayed upon the assay result. 

9 Claims, 29 Drawing Sheets 
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